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Summer 2015 • vol 9.2 may overestimate barriers to participation for people with DD or lack strategies for addressing them. These challenges become particularly important when trying to collect informa tion about sensitive topics such as violence and health. 5 CBPR may be a particularly promising way to decrease barriers to participation in research by people with DD. 5, 6 CBPR allows researchers and community members to serve as equal partners throughout all phases of the research process. 7 Although CBPR has most often been used in partnership with communities defined by race or ethnicity, 8 CBPR and other participatory approaches have been successfully used to conduct research with communities defined by disability status, 9 including the autistic selfadvocacy community 10, 11 and the community of people with intellectual disabilities. 12 A CBPR approach may theoretically be used to increase validity of data collection by directly including community members throughout the measurement adaptation process. 13 However,
there are relatively few examples of the use of CBPR for adapt ing measurement instruments to be more accessible to people with DD or other minority groups. 14 
Our parent Partnering with People with Developmental
Disabilities to Address Health and Violence study used a CBPR approach to assess the association between interper sonal violence, disability, and health outcomes in people with DD. In this article, we discuss how we used the CBPR process to adapt the instruments in the parent study to make them accessible to people with DD. We focus on the methods we used to collaboratively select and adapt instruments, as well as the psychometric properties of the adapted health measures.
Our experience may serve as an example to other researchers and communities interested in adapting instruments to be more accessible to people with DD or other minority groups.
Methods

CBPR Partnership
The goal of our project's parent study was to use a CBPR approach to conduct a computerassisted, crosssectional survey assessing the relationship between violence, disability, We decided to work on the depression severity construct first. Both CABs separately reviewed three potential instru ments-the Center for Epidemiological Studies Depression
Scale (CESD-10), 15 the Patient Health Questionnaire
Depression Scale (PHQ-9), 16 and the Geriatric Depression 
Participant eligibility and Recruitment
We conducted three studies with participants not included in our community-academic team: cognitive interviewing, pilot testing, and the full survey study ( were resolved, we pilot tested the ACASI with additional participants who met the inclusion/exclusion criteria noted.
We made minor additional changes to optimize survey clarity or user experience. Details of the development of the ACASI program, the usability testing, and the survey administration protocol are presented elsewhere. 33, 34 data Collection and Analysis for the Full survey study
The ACASI was administered on laptop computers at safe and private locations chosen by the participants. Project staff followed an administration protocol that allowed for varying levels of support, based on participants' needs and prefer ences. Details of the ACASI administration and participants' evaluation of their experience using the ACASI system are presented elsewhere. 33 We assessed internal consistency reli ability by calculating Cronbach's alpha for each scale. We present alpha values for the whole study sample, as well as for two potentially overlapping subgroups: one for participants who identified as having an "intellectual, cognitive or other thinking disability, such as childhood traumatic brain injury or stroke" and another for those who identified as being on the autism spectrum. We evaluated participants' perception of understandability of the instruments with the item "How many of these questions were easy to understand?" Response options were "some," "about half," "most, "and "all or almost all" (with a graphic representation of responses using cylinders filled to different degrees). 
Results
Measurement selection and Adaptation
Instructions
During the past 4 weeks, how much have you been bothered by any of the following problems?
The next questions as about your physical health during the past 4 weeks.
Systemic
Items are sentence fragments, e.g., "Back pain." Items are complete sentences, e.g., "During the past 4 weeks, how much have you been bothered by back pain?"
Response options: "Not bothered at all"; "Bothered a little"; "Bothered a lot."
Added graphics to response option text: smiley face, neutral face, sad face (3 icons). 
Phrase changes to individual items
Instructions
Please indicate how often you have felt this way during the last week. The next questions are about ways you have felt or behaved in the past week.
Systemic
Original does not include time framing with each item, e.g., "I was bothered by things that usually don't bother me."
Each item includes a time frame, e.g., "During the past week I was bothered by things that don't usually bother me." 
Instructions
The questions in this scale ask you about your feelings and thoughts during the last month. In each case, please indicate with a check how often you felt or thought a certain way.
The next questions ask about your feelings and thoughts during the last month.
Systemic
Response options: "Never"; "Almost never"; "Sometimes"; "Fairly often"; "Very often".
Added graphics to response options: cylinders filled to 5 different levels.
Phrase changes to individual items
felt confident about your ability to handle your personal problems felt you could handle your personal problems felt things were going your way felt things in your life were going well difficulties were piling up so high that you could not overcome them you had so many problems that you could not handle them
PTSD • Measure: PTSD Checklist 20
Instructions
Below is a list of problems and complaints that veterans sometimes have in response to stressful life experiences. Please read each one carefully, put an "×" in the box to indicate how much you have been bothered by that problem in the last month.
Next is a list of problems that people may have in response to stressful life experiences. Please pick the answer that best matches how much you have been bothered or upset by each problem in the last month.
Systemic
Items are sentence fragments, e.g., "Loss of interest in things that you used to enjoy?"
Items are complete sentences. For items 1-3, 5, and 9-17, sentences begin with "In the past month, how often have you been bothered or upset by . . . " For item 4, sentence begins with "In the past month, how often have you been bothered by . . . " For items 6-8, sentences begin with "In the last month, how much have you . . . "
Uses "stressful experiences" and "stressful experiences from the past" in different places.
Uses "stressful experiences from the past" consistently.
Response options: "Not at all"; "A little bit"; "Moderately"; "Quite a bit"; "Extremely."
Added graphics to response options: smiley face to distressed face (5 icons). People sometimes look to others for friendship, assistance, or other types of support. The next questions ask about support that would be there for you is you needed it.
Phrase changes to individual items
Systemic
Items are sentence fragments, e.g., "Someone to help with daily chores if you were sick."
All items are complete sentences, e.g., "How often would you have someone to help with daily chores if you were sick?"
All but last items with response options: "A little of the time"; "Some of the time"; "Most of the time"; "All of the time".
Last Question Only, response options: "Very Much Satisfied"; "Somewhat Satisfied"; "Not at All Satisfied". 
Process observations
Much of the time, all CAB members, regardless of dis ability type, shared similar concerns regarding instruments and agreed on potential adaptations. However, we noticed a distinct pattern of potentially conflicting needs and accom modations. CAB members with intellectual disability raised concerns about difficult vocabulary words or long, complex sentences, but changes to simplify vocabulary words or shorten sentences sometimes made items incomprehensible to CAB members on the autism spectrum. Conversely, attempts to adapt items experienced as too vague or imprecise by CAB members on the autism spectrum sometimes resulted in longer or more complex sentence structure, which caused difficulties for people with intellectual disabilities. Similarly, changing response options from Likert scales to yes/no was sometimes preferable by people with intellectual disabilities, but our partners on the autism spectrum felt strongly that this would make it harder to understand the items because they would not know how to respond if something did not happen all or none of the time. At first, the CABs were more likely to reach an impasse, spending substantial time on each item and expressing frustration and fatigue. As time went on, group members, including community and academic partners, learned about one another's adaptation needs; thus, the group became much more adept at finding compromises that were acceptable to everyone. By the end of the process, team members often predicted others' concerns and offered suggestions that were more quickly accepted.
Establishing a mutually beneficial pace for discussion was critical. In Oregon, pacing strategies included holding to planned break times, using the 5finger process 35 as a means for each CAB member to voice confusion or concern, and appointing a community member of the CAB to be process Table 3 . Participants in the cognitive interviews were able to paraphrase correctly most of the items selected for review.
In the few instances in which they could not paraphrase, the researchers were able to work with them to get a clear under standing of what was causing the trouble. Most participants did not feel they needed the graphics for the response options, but five participants (26%) specifically stated that the graphics helped them to answer items. For example, one participant stated that the graphics helped her to understand the dif ference between "rarely" and "a little bit" on the CESD-10.
None felt that the graphics impeded their ability to answer.
In Oregon, where participants were asked if they preferred the original or the adapted measure, a majority of participants preferred the adapted measure for nearly all items. During pilot testing, participants were able to learn how to use the ACASI and to complete the full survey. They noted minor technical problems that were resolved before finalization of the survey.
Full survey study
Of the 363 people with DD participated in the survey, 9
participants were excluded because they did not meet eligibil ity criteria and four did not complete the survey, leaving a total sample of 350. Participant characteristics are presented in Table 3 . With the exception of the adapted PSS, all other adapted scales had good to excellent internal consistency reliability (Table 4 ). In general, alphas were similar to those found in the literature from studies using the original instru ments with general populations. The scales seemed to perform equally well in the full sample and in subgroups who self identified as having an intellectual or cognitive disability or who identified as being on the autism spectrum. The majority of participants (75%) responded that all or most of the ques tions were easy to understand.
dIsCussIon
Our highly diverse team of academic researchers, people with DD, family members, and disability professionals col laborated effectively-using a CBPR process-to adapt health instruments to be accessible to people with DD. There is a small but growing literature on ways to include people with intellectual disabilities 6, 12, 36, 37 and individuals on the autism spectrum 10, 11 as partners in research. Our project further advances this field by providing an example of a way to partner 3 However, in many situa tions, our community partners on the spectrum interpreted the "yes" or "no" as very absolute and thought they could not choose either one. Fortunately, our group was able to come to consensus on how to adapt each instrument. Ultimately, the scales seemed to function equally well for people who identified as having intellectual or cognitive disabilities and for those who identified as being on the autism spectrum.
Because the literature on adapting instruments for people with DD is still in a relatively early stage, one may learn impor tant lessons from the larger literature on adapting instruments across language and culture. Traditionally, the "gold standard" approach has involved a series of steps focused on forward and back translation of instruments by professional inter 43 Additional examples exist where researchers have partnered with people with DD to conduct qualitative research. 6 We hope that our experience will encourage researchers to also include people with DD as full members of the research team in quantitative research.
The success of our measurement adaptation process was likely closely related to the attention the group paid to individualized accommodations, the group's willingness to improve continuously the processes for collaboration, and members' honesty and consideration for others. The result was that the teams from both sites developed high levels of trust, respect, and commitment. The adaptation process required a significant investment of time and energy by all team members. The process took longer than expected, result ing in significant delays to the start of data collection for the crosssectional survey study. That said, we strongly believe that the investment of time and resources was necessary and resulted in changes critical to the success of the overall project.
Our process had several limitations. First, although we paid great attention to making both the CBPR process and the survey instruments as accessible as possible, and our CAB members included individuals with significant disabilities, our process and survey would not be accessible to some people with more limited communication skills and/or profound intellectual impairments. It is still unclear how to include people with the most severe impairments in research. Second, we did not use the original instruments in the full survey, so
we cannot be sure that the adapted instruments had improved psychometric properties. Third, it is possible that we could have made more effective adaptations by more narrowly defining our population or by creating separate instruments for people with different needs. We considered the latter pos sibility, but both academic and community partners decided that the compromises made were acceptable and that our work would be more meaningful if we could create one instrument that could be used for people with a wide range of DD.
Including people with DD as full members of the research team is not only feasible, but it enhances the team's ability to adapt instruments to be accessible by people with DD.
Although a crossdisability approach may add complexity to the process, it is possible to adapt instruments to be accessible to people with differing disabilityrelated challenges, strengths, and preferences. Not only can accessible research materials and participatory approaches enhance instrument validity, they can also address a wide range of ethical and human rights concerns related to the inclusion of people with DD in research. 1 Researchers interested in obtaining survey data from or about people with DD should consider using a participatory approach to adapting instruments to increase accessibility so that people with DD can be integrally and validly included in research designed to improve their health and safety.
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